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TITLE: Investigating nonlinear astatic self-adaptive systems 
PERIODICAL: Avtomatyka, no. 6, 1961, 15-25 


TEXT: Stability and performance of nonlinear astatic self-adapt- 
ive systems are considered; two different approximate calculation 
methods are discussed. The accuracy of the approximate computations 
is estimated by means of exact mathematical methods and by the el- 
ectronic simulators MH--7(MN-7) and UNT-5(IPT-5). The control pro- 
cess is described by the equation 


Tvx + (T+ V)x + x + CF(x) = 0 (2) 


where T is the time constant of the gene C - the gain, V - the 


time constant of the controller, F(x 
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tic of the servomotor, x - the input variable. By means of au descri- 
bing function, the nonlinear function FP is linearized: 


F(x) = h(A)x (3) 


2 
be F(A sinwt)sinwt awt = 48. AST 
TA TA? 1 
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hence the nonlinear Eq. (2) reduces to the linear equation with 
one variable coefficient 


Vx + (T + V)x +x + ch(A)x = 0 (5) 
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By the first approximate method, the solution of the nonlinear equ~ 
ation is sought in the same form as the solution of a second-order 
differential equation, provided the smallest root of the characte- 


ristic equation 


aVp° + (T+ v)p? + pt ch(A) = 0 


greatly aiffers from the other roots. Substituting P 
one obtains 


2.(a + va" + u + Ch(A) 


Xx = tvu’- 3pvue+ (pT + V)u 


(10) 


and 
y = 3Tvuw - ne? + 2(2 + Vue + = 0 


(9), whose 


From Eq- (10) one Proree a and substitutes it in Eq. 


right-hand side becomes 
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parameters of the nonlinear characteristic (without the higher har- 
monics). Eq. (12) is the basic working formula. The dependence of 


performance on H* is determined by means of a generalized perfor- 
mance diagram (shown in a figure). In constructing the diagram, 

3 cases are considered (different values for u and q@ ). Thus in the 
first case: 


1 * T + V 
u=0, W=W_= h=h = 
y re) Vw : CIV 
one obtains Ze 
* 2h VA cae 
H* = 
Ae (13) 
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Results of photographic observations of artificial earth 
satellites. Biul.sta.opt.nabl.isk.sput. Zeile no.8:17-24 
159. (MIRA 13:6) 


1, Astrosovet AN SSSR (for Nevel'skiy). 2. Nachal'nik stanteii 
opticheskikh nablymenly Uzhgorodakogo gosuniversiteta (for 
Bratiychuk). 3. Nachal'nik atantsii fotonsblyudeniy iskusstvennykh 
sputnikov Zemli pri Instanteii nablyudeniya sputnikovy Krymskoy 
astrofizicheskoy observatorii (for Mozhsherin). 5. Nachal'nic 


fotograficheskoy gtantesii Tashkentskoy astronomicheskoy 
cbaervatorii AN UzSSR (for Latypov). 6. Astrosovet AN SSSR (for 
Chuprina). 

(Artificial satellites--Tracking) 
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‘within the 15—20 ysec class boundary, with rn 
Of e Ved RB - 10°98 1 C'ecue, The totel verror—: 
bution center was 1.3 x 10~© sec, which corre-| 
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‘ AUTHOR: Kokurin, Yu. 4.3; Kurbasov, V. V.; Lobanov, V. F.; Mothzherin, V. Me; 
; Sukhanovskiy, A. N.3 Chernykh, N. S. 
ORG: none 


TITLE: On the feasibility of measuring Lunar disk and orbital parameters 
by optical radar 

SOURCE: Kosmicheskiye issledovanlyc, v. 4, no. 3, 1966, 414-426 

TOPIC TAGS: lunar albedo, moon, laser application 

ABSTRACT: 

Yu. L. ‘Kokurin and coworkers [1] have reviewed the theoretical 
problems in laser ranging of the moon, with the object of determining more 
accurate values for several Earth-Moon parameters, The authors discuss 
metnods for 1) obtaining a more detectible reflection signal and 2) using the 
measured range to compute such parameters as mean lunar orbital radius, 
lunar disk radius, parallax constant. and Earth equatorial radius. 

The basic range equation for a reflected electromagnetic Signal 15 taken 
‘aS a Starting point. The factors are the same as in the radar range equation, 
except that the return signal varies inversely as the square, rather than as 
the fourth power, of range, since it is assumed that all the generated laser 
flux is incident on the Moon. Using an average figure for atmospheric ab- 
sorption, a lunar albedo of 0,1, and an effective telescope area of 
5.3 m* (actual area of a telescope currently in use), the authors calculate 
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that the relationship between reflected and transmitted energy 1s 
Wret, %2x« 1077 Wer. 


It follows that with the highest sensitivity photodetectors now available, 

Wi» must be at least 150 joules in order to obtain from the Moon a con- 
sistently detectible reflection, i.e., one that does not require statistical 
analysis to he detected, The pulse must be as short as possible to maxi- 
mize range resclution; nowever, present laser pulses of the energy ievel 
demanded would have durations of the order of milliseconds, which means 

a range uncertainty of several hundred kilorneters. If Q-switching is used 
to snorten pulse time, there is an intolerabie loss in power amplitude, The 
conclusion is that only when more powertul short-pulse lasers are developed 


‘ean there be a Significant rvfineinent in lunar ranging measurements, 


Factors which degrade ine liser tecnmigue are also discussed, One of 
these is tne unavoidable diverge. wi tan be am ia the atmosphere, estimated 
at 2" to 3", which would give a .unar spot of some 3,5—5 km across. Con- 
tour irregularities within the illummina'’ } area can add to the range un- 
certainty in the return signal, «1 the ion of range "smear, '| Owin* to the 
Moon's curvature, a similar effect occurs which increases as a func.ion of 
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i bvious 
"'. the distance of the target area from the center of the ne san rage 
ie way to improve the technique would be to place some sian ee 
the Moon; the authors propose an optical corner evar or aes onal. 
(see Fig, 1) and have analyzed ways of optimizing its desig - eee a, 
of the reflector material assumed to be the limiting ee sleep 
one large reflector is more effective than several 7 a oe ‘tah anes 
corner reflector, the gain 8 in return signal es be uae ae io a 
face alone (assuming a ruby laser) is calculate me ‘ es ise. 2 
where a is the length of a joint edge incm_ . (see Fig. 4). 36 


: - om B = 25 
density of 2.7 g/cc, the authors find values of gain cones an Sa 
for a = 10.4 cm up to 8 = 1330 for a = 28.2 cm. Some ore 


‘Fig. 1. Corner reflector ‘(Hexagon indicates effective reflective area) 


must be anticipated, such as by dust contamination, so the foregoing fig- 
ures are based on a reflection coefficient of only 0.5. . 
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he reflector would be critical. If the plane of the aper- 
o the laser beam, 4 severe loss in return signal 
results; for example, 4 15° offset would mean a signal loss of approximately 
30% (Initial acquisition of the reflector is not discussed). Constraints on 
iso quite severe, if diffraction losses are to be 
minimized, For a reflector with @ = 14 cm, it is estimated that the angular 
ween adjoining planes should be held within 0.1"; with such 
erature extremes and mechanical stresses could be 


Orientation of t 
ture is not nearly normal t 
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critical factors in reflector performance. Under reasonably 50%! sondi- 
tions, however, it is calculated that a reflector with 6 = 40 wouiu return 
an adequate detectible signal to Earth from a2 Q-switched ruby laser of 


4 to 5 joules output. 


The possibility of confusing a genuine signal with noise or =". lace 
- rather than reflector return can be minimized by using multipe » .ecuon 
Infact, if three photomultipliers are used 


and correlating the results. 
simultancously, the experiment could be performed in daylight, «tha low 
| 


probability of error. 


‘he authors conclude by giving the procedures for calculat.:;) mean 
i Junar orbital radius (mean distance between Earth and Moon mass centers), 
i radius of the lunar disk, Earth equatorial r dius, and Farth-"bov parallax 
/ constant. All of these are obtainable from knowledge of an arbit. ary line- 
of-sight distance from the Earth to the .ioon, measured as described above. 
she calculations show that, with the impreyvd ranging metnod, p-rameters 
| such a8 the Moon's orbital radius and disk radius could be determined to 
accuracies of several hundreds of meters, a great improvement over the 
present accuracy of several kiiometers, Unfortunately, these accuracy figures 
do, not Reem. to be tjed to any tolerance on the range measurement, 

Bi Ve 2, NO. 9f Oric. art. has: 33, formulass 2 figures and | table. | 
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Name:  MOZHZHEVELOV, B. N. 
Title: engineer 


Works in the field of acoustics (loud speakers, microphones, public ad- 
dress systems, etc.) Author wrote an article on American acoustic equip- 
ment. Many U. S. types of loudspeakers, dynamic speakers, microphones , 
etc, are mentioned with which the author seems to have a good familiarity. 


REF: Re Fe #1, pg 39, col 2; 1937 
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MOZHZHEVELOV, B.N. 


Perspektivy blizhaishikh let. /The outlook for future years). (Radio, Nov. 1917, 
v.20, no. ll, p. 26). DLC: TK5u0.R76 


©: Soviet Transportation and Communications, A Bibliography, Library of Congress, 
Reference Department, Washington, 1952, Unclassified. 
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K.P., tekhnicheskiy redaktor 


(Young radio amateur] lUnyi radioliubitel'. Isd. 2-oe, ispr.i 

dop. Moskva, Gos.onerg. izd-vo 1955. 271 p.(Massovaia radio- 

biblioteka, no.224) 
(Radio--Amateurs' mamals) 
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Fi LOV, Aleksey Dmitriyevich; MUZHZHEVELOV, B.N., retsenzent; 
VASLL'YEV, K.F., red. 


[Radio equipment assembly; basic design principles] Uziy 
radioapparatury; obshchie osnovy xvonstruirovaniia., Mo- 
skva, Izd-vo "Fnergiia," 19t4. 469 p. (MIHA 17:¢} 
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AUTHORS : Alokseyev, A-Ge, Gorelkin, A-S-, Mozalevskiy, I-A-, 
tozin, [.Ve, Tarasov, BDeI. and Trokhachev, G.V. 


Pe ease 
TITLE: The use of permalloy pick-ups for mass magnetic 
measurements on the proton synchrotron 


PERIODICAL: Pribory i tekhnika eksperimenta, no- 4, 1962, 
179 - 104 : 


TEXT: Measurement of the relative magnetic fields at 
injection fields of H = 90 Oe is effected by means of permalloy 
pick-ups with magnetizing coils (Giordano, S., Green, G.K. and 
Rogers, E.J. Rev- Scient. Instrum., 1953, 24, 848). The 
magnetizing coil is supplied with DC and’ is connected in such a 
way that the direction of the magnetic field Hy of the coik 


and that of the measured field are in opposition. When the 
magnetic field reaches the value Hy , a Signal coil of the 


pick-up produces a voltage pulse. The field Hy at the point 


where the pick-up is situated js evaluated from the forula: 
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Hy yg * flit - AT, + 


where Hig is the field due to the magnetizing coil, 
Wey is the rate of rise of the field at the point i, and 
OT; is the time interval between the pulses obtained from 

the reference and the measuring pick-ups. 


The quantity He can also be expressed as 


Hy = Kk, Cee + (AU/aAt), AT, | , where k is a constant which 15 


determined from d = kI and I is the current. The equipment 
for the measurement of the field in a block (unit) consists of 

19 pick-ups which were situated along the arc of an equilibriun 
orbit at distances 0 other. A pick-up has the 
form shown in Fig. 2 i 2 permalloy strip 5 having 
transverse dimensions of 10 x 100 mm and correcting rods 2 

made of the same material; the pick-up also contains a magne-~ 
tizing coil 3 and an induction winding 5 + For measuring the 
rate of rise of the magnetic field the magnetizing current of the 
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pick-ups is varied by + 10%, which corresponds to At, = 600 us. 


The actual measuring equipment was connected to the pick-ups 

by means of hish-frequency cables. The magnetizing coils of the 
pick-ups were connected in series and supplied with a current { 
of 150 mA, stabilized to within + 0.02%. The current was reas~ oe 
ured by means of a potentiometer, the error of measurement being d 
0.02%. Since the width of the pulse produced by the pick-ups : 
was much creater than that required for achieving the desired 
accuracy of the measurements, the pulses were suitably shaped by 
means of shaping circuits. The equipment had to work in a hall, 
where the perturbing electromagnetic fields were comparatively 
strong, the spectral maxina occurring at 50 c-p-S- and 

20 - 30 kc/se The low-frequency interference was eliminated: by 
suitably choosing the intermediate stages of the forming circuits, 
whilst the high-frequency noise was suppressed by means of an RC 
filter. The equipment could measure time with an error of & ys 

and the current with an error of 0.02%, so that the maximum 
measurement error did not exceed 0.1%. There are 4 figures. 
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during the whole time 
the duration of ins i rate of rise 
of the mag selects the 
measurement and transmits the dirr- 
gh the amplifier 3 to the recorder 5 . The 


device is Actuated by the cycle initiation pulse Uy 


The input Circuit of the System consists of a filter, a reference- 

voltage Source and a voltage divider, The SWitching device 4 

receives the initiation pulse from a permalloy Dick-up Situated 

in the electromagnet, The pulse is amplified, then applied to 

a phantastron delay Circuit, iling edge of the phantas- 

tron pulse determines ¢ 1 commencing the measurement, 
ay can be v 5 - The indicating 

device of the inst i in the form of a simple vacuum-tube 

voltmeter. There are 4 figures. 


ASSOCIATION: Nauchno-issledovatel'skiy institut elektro- 
fizicheskoy apparatury GKAE (Scientific Research 
Institute of Electrophysical Equipment GKAE) 


SUBMITTED; April 10, 
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jlektrofisicheskaya apparatura; 6 rnik statey, no. 3, 1965, 106-110) 


rt le accelerator, proton syachrotron, 70 Bev proton 


A 


‘median-plane position was determined by measuring a radial 
‘plane lying close to the geometrical median plane of the ee 
gap. ld measurements were made, with an error £0.07 04. -- 
,8-mm mean-square allowance for the random spread of the ie 
Hon); ia the working pert of the cycle, at s 72-oe injection field, 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510009-6" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510009-6 


ces O 
tability error, 1—2%. Ablock 
electronic instrument used in the 
pecial adjustable holder for th 
4 figures and 1 formula... | 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510009-6" 


The individual 18 tne cent - -f attentien. vov.profacius? 5 n0.7: 55257 
JL 197. HLA 10:8) 


‘.Preisedatel' komiteta jrecsovuza ya-oslavekogo konbinata tekhnichedicikh 
‘karey "Hrasnyy Perexa; 
(Yarcsiavl--Te-tile ; neustry) 
(Trace nicne} 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510009-6" 


; szechoslovekia 
: Forestry. “andtoicey. K 
RZHBiol., No, £2959, Mee ah Ve 


2 Vozins, ivan 


J rozd., 1957, No.A, 5-39 


nen oeac cad CCebrya to 
Steere hard 


rong rieci: es wl vanne. 7 7e 


1 a ke 
ipta ate nre sted on the stuiy ul tne! 
: preorertiss of nue s.ornornbeaa 
eared with geeaa word terived 
Seria: Jo “Lceet ry ou, the cane 
fv, Megayloy 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510009-6" 


noe FOR RELEASE: lend cae niente EoD tenOe tt 2221 000": 6 


Calculation of norizontal reinforcement for reinforced-concrete elezent: 
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INZENYRSKE STAVEY. ‘raha, Cze choslovakia. Vol. 3, no. 11, Nov. 19 5. 


Monthly list East European Accessions (EEAI) LO. Vol. -, no. 2, Fet. 
Uncl. 
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B101/B110 
AUTHORS: Klim4nek, Leo; MoZisek, Max 
TITLE: Ef°ect of ingredients on the absorption of ’-radiaticn of the 


164 isotope in rubber mixtures 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 4, 1962, 615, abstract 
4P402 (Kauéuk a plast. hmoty, no. 9, 1960, 321 - 323) 
TEXT: To study the effect of ingredients on the absorption of p04 
G-radiation the weakening of the electron flux was measured on ita passage 
through a 1 mm thick film of rubber mixtures containing various amounts 
_s of different ingredients. The amount of absorption is directly related 
to the mean atomic number of the ingredients. The data obtained have to YY 
be considered in measurements of the thickness of rubber-impregnated cord ~ 
and the determination of the homogeneity of rubber mixtures by the method 
of (s-radiation absorption. [abstracter's note: Complete translation. | 
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AUTHOR: Mozisek, Max 


TITLE: Modification of polyethylene by ionizing radiation 
PERIODICAL: Chemickée listy, 1961, No.6, PP- 653-672 + 1 plate 


TEXT: This paper reviews the knowledge in this field up to 
and including 1960, quoting 125 literature references. The 
following subjects are considered. 1) Sources of ionizing 
radiation. 2) Dosage of ionizing radiation and yields, the latter 
being expressed in terms of energy yield, G, which is the number of 
=f molecules produced from the macromolecule for each 100 eV of energy ~ 
absorbed. 3) Dosimetry. several dosimeters are listed (FeSO4, 
alkyl halides, glass + ce, discolouration of polymers, e.&. 
polymethyilmethacry lat ts which is coloured red-brown, celophane foil, 
i chloride foil, etc)- 4) Effects of radiation on polymers 
are discussed in general terms. They may be cross-linked, or the 
main chains may pe degraded. which of the i 
the predominant feature can be predicted fr : 
is presented, dividing the polymers into two - cross-linking and 
degradation ~ groups: 5) Physico-chemical aspects of ionization 
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BOU7/B056 
AUTHORS; Krej&ik, M., Engineer, Motisék, M., Graduate Chemis?! 
Klim&nek, L., and Zeman, J. 
TITLE: Changes in Mechanical Properties of cord through the effa-r 


of ionizing radiation 


PERIODICAL: Plaste und Kautschuk, v, 8, no. 2 1961, 66 - 69 


radiation, the authors studied resulting deteriorations of mechanical 
properties of tire cord (strength, elasticity). the following cord types / 
were irradiated in air (from 2 - 2.5109 rep/h) with various doses of g- ~ fi 


radiation (from 6069) in the range of from 104 to 108 
from Great Britain), dederon cord (Eastern Germany), caprone cord, 

silon cord, nylon cord (Switzerland), Rudnik viscose cord (Czecho.. 
Slovakia), Cordenka super viscose cord (Netherlands) , and cotton cord from 

Egyptian cotton, Diagrams show the measured results; the following losses 


rep: terylene corq 
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G/004/61/0C8;002,'0C2, C07 
Changes in mechanical ... BO007/B058 


in strength occur at a dose of 3-10! rep: polyamide cords 70%, cotton : 
cords 44%, viscose cords 30%, terylene 675. Cotton- and viscose cards oy 
\ 


were almost entirely destroyed at doses above 10° rep, and a loss iu 
strength of 60% occurred in terylene cord. The decrease in mechanical 
properties with an increase in the radiation dose proceeded f-r the 
individual tire cords as follows: cotton cord: continuous decrease; 
vicose cord: Rudnik: a similar course, the elasticity decrease amounts 
to 45% at 3-107 rep; Cordenkas after an initially low decrease, the 
strength- and elasticity drop increases, at 3-107 rep, the elasticity drop 
amounts to 47%; polyamide cords: silon, dederon, caprone, nylon3 

strength does not change in the range of small doses up to 410° rep; 4 


T 


steep drop takes place then, but from 2°10' rep, the drop becomes smal] 
again; terylene cord: strength hardly changes up to a dose of 197 rep, 
and then decreases slowly. A 50% decrease in strength occurs at the fol- 


— 


lowing doses: terylene 1.5°10° rep, Rudnik 4.7+10! rep, Cordenka 3.6210! rep 


7 T 


cotton 2.6+10! rep, dederon 1.4+10' rep, nylon 1.1¢10' rep. silon 
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10! rep, Caprone 10! rep. A yellow to brown coloring of samples se’s in 
through irradiation. Cords impregnated with rubber solution grve alm:st 
the same results. With the aid of published data a report 18 given on the 
present state of study of radiation sensitivity of plastics and textiles 
and on vulcanization through radioactive radiation, requiring doses cf fro 


1 to 5+10! rep. The Czechoslovakian original paper was translated int 
German by K. Weber. Zentrale Porschungsstelie der Reifenindustrie. Furst re 
walde (Central Research Center of the Tire Industry, Furstenwalde). 

There are & tigures and 23 references: 4 Soviet-plo* ang 1. none-Sivist- 
bloc. 


ASSCCIATION: Research Institute of Rubber and Plastics Techn dlogy. sf 
Gottwaldov, Czechoslovakia) 
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LAO 
AUTHOR : Mozigek, Max 


TITLE: Plastic materials in nuclear engineeriny 
PERIODICAL: Jaderna energie no. 3, 1962, 86-89 


TEXT> The article, predominantly based on Western sources, 
generally discusses the resistance of plastic materials to ionizing 
radiation, and describes tests made to determine the radiation resis- 
tance and desorption properties of plastic materials available in the 
CSSR. The test results are tabulated to facilitate the selection of 
plastic materials suitable for components and equipment used in nu- 
clear engineering. To determine the effect of irradiation on mech- 
anical properties. the following plastic materials were tested: i 


High-pressure polyethylene (Alkathene), polypropylene (Moplen). 
macromolecular polyamide, polystyrene, polyethylene-terephthalLate, 
polycarbonate (Makrolon), polytetrafluoroethylene, polytrifluoro- 
chloroethylene. polymethyl-methacrylate, and plasticized polyvinyl - 
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chloride Specimens were irradiated with various gamma doses from 

a Co9 source with an intensity of 15 r/sec The highest relative 
radiation resistance was observed in polystyrene, polyethylene. 
polyethylene -terephthalate., polycarbonate. and plasticized polyvinyl - 
chloride. Oxidation by radiation was observed on surfaces of poly- 
ethylene, polypropylene, and eventually polyamide specimens, ¢€.g.. 
polyethylene, irradiated for a period of 150 days, was covered by a 
0.1 mm thick. brittle oxide coating The oxidized surfaces also 
absorb more readily water and radioisotopes Radioisotope sorption 
and decontamination ratios of plastic materiuls were evaluated by 
measuring residual aciivities after contamination of sveciae 
radioisotope solutions, and subsequent decontamination in a 100 
HNOz solution Best decontamination and chemical -resistance results 
were observed in fluoroplasts; however. these materials also have 
the lowest radiation resistance. Relatively wood results were also 
obtained from all other plastic materials with the exception of some 
plasticized and filled polyvinylchloride types The siecontamination 
aroperties, especially or polyethylene and polypropyl ne, were con- 


in 
ny 
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siderably impaired in irradiated specimens, a phenomenon, attribu- 
table to surface oxidation. Generally, it can be stated that plas- 
tic materials, containing aromatic nuclei in their macromolecules, 
are exceptionally stable against property changes by irradiation 
and against radiation oxidation. In conclusion, the author postu- 
lates that there is no plastic material which can be considered 
ideal from any point of view, but optimum »roperties as to radia- 
tion resistance and the decontamination degree after irradiation 
are exhibited by polyethyleneterephthalate, polycarbonate, and poly- 
styrene, Radiation oxidation of polyethylene and polypropylene can 
be mitigated by an admixture of antioxidants. (Technical Editor. 

M Komurka), There are 3 figures, 2 tables and 6 references: 1 ea 
Soviet-bloc and 5 non-Soviet-bloc, The references to the 4 most 
recent English-language publications read as follows: Rubber Age 

83 (1958), no. 3, p. 472; R.M. Richardson: Canad, Plastics (1958), 
no. 10, p. 38; H. Wells, I. Williamson: Chemical and Process Eng. 
41 (1960), no. 5, pp. 191, 193; Rubb. J. and Intern. Plastics 156 
(1959), no. 8, p. 289. 
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ASSOCIATION: Vizkumny ustav gumarenské a plastikarsxe technoio- 
ie, Gottwaldov I (Research Institute of Rubber and 
Lastics Technology, Gottwaldov 1) 
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Control of cord impregnation by means of radioisotopes. Jaderna 
energie 8 no07:242-244 Jl 'é, 


1. Vyaskumy ustav gumarenske a plastikarske technologie, 
Gottwaldov. 
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Modification of polytetrafluorethyleee by radiation grafting. 
Jaderna energie 9 noe 92293 8*63. 
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Device for the measurement of impregnation coating on cords 
on the basis of beta radiation absorption. Jaderna energie 9 
no.10:327 0 '63, 
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ACCESSION NR: AP3002592 - 0004/63/010/006/0324/03%0 
ai 6 


AUTHOR: Rybnikar, F., or a M., Jelinek, 0. £E 
TITLE: Effects of radiation’ on the structure and properties of isotactic 
polypropylene 


SOURCE: Plaste und Kautschuk, v. 10, no. 6, 324330 ~ [465 


TOPIC TAGS: isotactic polypropylene, radiation effect, plastics crystallinity, 
polypropylene structure, polypropylene property polymer 


ABSTRACT: Isotactic polypropylene was irradiated in vacuo and in air, ata 
temperature of 20° + 5° C, with gamma rays emanating from a Co-60 source at a 
dosage intensity of 14 rad/sec. The absorbed dose was measured with a Fe(II) 
sulfate dosimeter, The irradiated samples were heat-treated at 90° C for 48 hr. 
and examined by X-ray spectrography (Cuk-alpha), for melting point, solubility 
and swelling in xylene, density, mechanical properties, spherolite growth rate, 
and isothermal crystallization. Irradiation in air caused an oxidative 
decomposition, characterized principally by a decrease in cross-linking yield, 
resulting in a significant deterioration in mechanical properties. Irradiation 
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in vacuo, at a dose below 3 x 107 rad, caused a splitting of the macromolecules 
to split off. At higher doses, progressive increase in cross-linking of the 
macromolecules and the formation of an insoluble component became evident. 

The melting point decreased after irradiatign in vacuo; crystallization rate 
first decreased and, at doses over 1.2 x 10‘ rad, inereased. The increase 

was attributed to an increase in the number of preferred crystallization nuclei, 
The rate of spherolite growth was not affected by irradiation. Crystalliza- 
tion isotherms are shown in Figure 1 of Enclosure 1; relations between 
crystallization and radiation dose are shown in Figure 2 of Enclosure 2; some 
significant physical constants are shown in Table 1, Enclosure 3. 

This paper was translated by J. Techel, Radebeul. Orig. art. has: 13 diagrams 
and 4& tables. 
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(MIRA 14:3) 
1.-Glawnyy inzh. spetaial'nogo konstruktorsko byuro Yasinovat 
savoda gornoprokhodcheskogo oborudovani ms perigiess 


(Yaninovataya=-Hvtrautic mining—EZquipment and supplies) 
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1. Yasinovatskiy mashinostroitel'nyy zavod, 
(Yasinovatka~-Mining machinery) 
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